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, [STT] , -
.
1J $S$ , $\mathrm{Y}\in|-K_{S}|$ $S$ . , $\mathrm{Y}=\Sigma_{i=1}^{r}m_{i}\mathrm{Y}_{i}$
$\mathrm{Y}$ . $(S, \mathrm{Y})$ , .
$i$ $(1 \leq i\leq r)$ ,
$\mathrm{Y}\cdot \mathrm{Y}_{i}=\deg \mathrm{Y}|_{Y}\dot{.}=0$ . (1)
, $D:=\mathrm{Y}_{red}=\Sigma_{i=1}^{r}\mathrm{Y}_{i}$ .
1J , - $(S, \mathrm{Y})$
$S-D$ . , , ,
” - ”
, , [STT]
” generalized rational OkamotO-Painleve’pair
” .
, , - $(S, \mathrm{Y})$ , .
11. $\mathrm{Y}$ $R=R(\mathrm{Y})$ , .
$\tilde{D}_{4},\tilde{D}_{5},\tilde{D}_{6},\overline{D}_{7},\tilde{D}_{8},\tilde{E}_{6},\tilde{E}_{7},\tilde{E}_{8}$ .
2. non-fibered , , elliptic fibration $f$ : $Sarrow \mathrm{P}^{1}$ $f^{-1}(\infty)=\mathrm{Y}$
.




$\dim {}_{\mathrm{C}}H^{0}(s(-\log D)\otimes N_{D/S})=1$, dimc $H^{0}(_{S}(-\log D)\otimes \mathcal{O}_{S}(D))=0$ .
, - $(S, \mathrm{Y})$ ,
- , .





1. $\mathcal{M}_{R}$ , C’ $=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}\mathrm{C}[\alpha_{1}, \cdots, \alpha_{s}](s=s(R)=9-r)$
, $B_{R}$ , $\mathrm{C}=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}\mathrm{C}[t]$ . , H $\mathrm{Y}$
.
2. , non-singular pair $(S, D)$ .
3. $D$ , $S$ 2
$\omega_{\mathrm{S}}\in\Gamma(S, \Omega_{S/\lambda 4_{R}\mathrm{x}B_{R}}^{2}(*D))$
.
4. $\mathcal{Y}$ $\omega_{\mathrm{S}}$ $(\mathcal{Y}_{red}=D)$ . , $(\alpha, t)\in \mathcal{M}_{R}$ $\cross$ B
, (S ,$t$ , Ya, , $R=R(\mathrm{Y})$ - (non-fibered
) . , $R$ - $(S’, \mathrm{Y}’)$ , MR $\cross$ B
$(\alpha,t)$ , $(S’, \mathrm{Y}’)\simeq(S_{\alpha,t},\mathcal{Y}_{\alpha,t})$ .
5. $(\alpha,t)\in \mathcal{M}_{R}\cross B_{R}$ , , $\mathrm{C}$
-
$\rho_{\alpha,t}$ : $T_{\alpha,t}(\mathcal{M}_{R}\cross B_{R})arrow H^{1}(S_{\alpha,t}, \Theta_{\mathrm{S}_{\alpha,t}}(-\log D_{\alpha,t}))$ (3)
. - non-fibered (
$\mathcal{M}_{R}\cross B_{R}$ ) ? $T_{\alpha,t}(\mathcal{M}_{R}\cross B_{R})$
1 $\langle$ $\rangle$ , - , $H^{1}$ ($S_{\alpha,t},$ \ominus s ,t $(-\log D_{\alpha,t})$ )
1 $H^{0}(S_{\alpha,t}, \Theta_{S_{\alpha.t}}(-\log D_{\alpha,t})\otimes N_{D_{\alpha.t}})$ .
$\rho_{\alpha,t}$ : $T_{\alpha,t}(\mathcal{M}_{R}\cross B_{R})$ $arrow\sim$ $H^{1}$ ($S_{\alpha,t},$ \ominus S ,t $(-\log D_{\alpha,t})$ ) $\simeq \mathrm{C}^{10-r}$
$\cup$ $\cup$




, $t$ B .
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6. $M_{R}$ B , M B ( , $\mathcal{M}_{R}=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}M_{R}$
$B_{R}=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}B_{R})$ . ( $M_{R}$ $B_{R}$ , $\mathrm{C}[\alpha_{1}, \cdots, \alpha_{s}]$ $\mathrm{C}[t]$
. ) , $S$ $\{\tilde{U}_{i}\}_{i=1}^{l+k}$ , $\tilde{U}_{i}$
.
$\tilde{U}_{i}\simeq \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(M_{R}\otimes B_{R})[x_{i}, y_{i}, \frac{1}{f_{\dot{l}}(x_{i},y_{i},\alpha,t)}]\subset \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}\mathrm{C}[\alpha, t, x_{i}, y_{i}]\simeq \mathrm{C}^{s+3}\simeq \mathrm{C}^{12-r}$.
(5)
$f_{i}(x_{i}, y_{i}, \alpha, t)\in(M_{R}\otimes B_{R})[x_{i}, y_{i}]$ . [ , $S-D$ , $\{\tilde{U}_{i}\}_{i=1}^{l}$
, $i$ , 2 $\omega_{S}$ $\tilde{U}_{i}$ ,
$\omega_{\mathrm{S}}|_{\overline{U}}\dot{.}=\frac{dx_{i}\wedge dy_{i}}{f_{i}(x_{i},y_{i},\alpha,t)^{m}}\dot{.}$ (6)
.
7. $\tilde{U}_{i}\cap\tilde{U}_{j}=\emptyset$ , $i,j$
$x_{i}=f_{ij}(x_{j}, y_{j}, \alpha, t)$ , $y_{i}=g_{ij}(x_{j},y_{j}, \alpha, t)$ (7)
$\mathrm{C}(x_{j}, y_{j}, \alpha, t)$ .
,
$0arrow_{S}(-\log D)arrow_{S}(-\log D)\otimes \mathcal{O}(D)arrow_{s}(-\log D)\otimes N_{D}arrow 0$
( ) , (4)
.
$\frac{\partial}{\partial t}\in T_{\alpha,t}(\{\alpha\}\cross B_{R})$ $\mathrm{c}arrow$ $T_{\alpha,t}(\mathcal{M}_{R}\cross B_{R})$
$l\downarrow$ $l\downarrow\rho_{\alpha,t}$




$\rho_{\alpha,t}(\frac{\partial}{\partial t})$ $\mapsto$ 0
(8)
, $S=S_{\alpha,t},$ $D=D_{\alpha,t}$ . , $\dim_{\mathrm{C}}H^{0}(\Theta_{S}(-\log D)\otimes \mathcal{O}_{S}(D))=0$ ( 12)
.
, $H^{1}(_{S}(-\log D))$ $\rho_{\alpha,t}(\frac{\partial}{\partial t})$ , $H^{0}(\Theta_{S}(-\log D)\otimes N_{D})$
, , $\phi$ , . ,
$\rho(\frac{\partial}{\partial t})=\{\theta_{ij}=\frac{\partial f_{ij}}{\partial t}\frac{\partial}{\partial x_{i}}+\frac{\partial g_{ij}}{\partial t}\frac{\partial}{\partial y_{i}}\in\Gamma(U_{i}\cap U_{j}, _{S}(-\log D))\}$
, $H^{1}(_{S}(-\log D)\otimes \mathcal{O}(D))$ , . $(\alpha,t)\in$
$\mathcal{M}_{r}\cross B_{r}$ , base change theorem , $\tilde{U}_{i}$ ,
$\theta_{i}(x_{i}, y_{i}, \alpha,t)=\eta_{i}(x:, y_{i}, \alpha, t)\frac{\partial}{\partial x_{i}}+\zeta_{i}(x_{i}, y_{i}, \alpha,t)\frac{\partial}{\partial y_{i}}\in\Gamma(\tilde{U}_{i}, _{\mathrm{S}}(-\log D)\otimes \mathcal{O}_{\mathrm{C}}(D))$
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, $\tilde{U}_{i}\cap\tilde{U}_{j}$
$\theta_{ij}(x_{i},y_{i}, \alpha, t)=\theta j(xj, yj, \alpha, t)-\theta_{i}(x_{i}, y_{i}, \alpha, t)$
. ,
$( \frac{\partial}{\partial t})_{j}=(\frac{\partial}{\partial t})_{i}+\theta_{ij}(x_{i}, y_{i}, \alpha, t)$
$\vee C^{\backslash }\text{ }\hslash\backslash \tilde{\}\supset},\tilde{U}_{i}-\mathrm{h}^{g)}\sqrt\backslash ^{\backslash ^{\backslash }}\text{ }\}\backslash \mathrm{K}\mathrm{s}\text{ }(\frac{\partial}{\partial t})_{i}-\theta_{\dot{\iota}}(x\dot{.}, y_{i}, \alpha, t)l\mathrm{h}S$ -hE $\text{ }\bigwedge_{\Pi}\vee\supset C\vee$ , $( \frac{\partial}{\partial t}\text{ }\mathrm{t}\rfloor \text{ }$
)
$\tilde{v}=\{(\frac{\partial}{\partial t})_{:}-\theta_{i}(x_{i}, y_{i}, \alpha, t)\}$
.
$\alpha$
L2 (Theorem 6.1. [STT]) $R=R(\mathrm{Y}),$ $S,$ $D,$ $\mathcal{M}_{R}\cross B_{R}$ , $S$
$\tilde{v}\in\Gamma(S, \Theta(-\log D)\otimes \mathcal{O}_{\mathrm{S}}(D))$
, $\pi_{*}(\tilde{v})=\frac{\partial}{\partial t}$ , . $\tilde{v}$ $S-D$ v\tilde ls-
. , $\{\tilde{U}_{i}\subset \mathrm{S}\mathrm{p}_{\mathfrak{X}}\mathrm{C}[\alpha,t, x_{*}.,y:]\simeq \mathrm{C}^{s+3}\simeq \mathrm{C}^{12-r}\}_{i=1}^{l}$ $S-D$
, $\tilde{v}$ $\tilde{U}_{1}$. ,
$\ovalbox{\tt\small REJECT}|_{\overline{U}}.\cdot=\frac{\partial}{\partial t}-\theta_{:}=\frac{\partial}{\partial t}-\eta:\frac{\partial}{\partial x}.\cdot-\zeta_{1}.\frac{\partial}{\partial y_{\dot{l}}}$ (9)
$\{$
$f \frac{dx}{f_{y_{\dot{l}}}}i$
$=$ $-\eta.\cdot(x:, y_{\dot{*}}, \alpha, t)$
$\overline{dt}$
$=$ $-\zeta_{i}(X:, y_{\dot{l}}.\alpha, t)$
(10)
. , $\eta_{i},$ $\zeta_{\dot{l}}$ , $\tilde{U}\dot{.}$ .
110
L2 $\ovalbox{\tt\small REJECT}$ (10) ,
$R$ .
L3 , , .
$R$ .
2 - nodal curve
$S$ $C$ , $\mathrm{P}^{1}$ , $C\cdot C$ -2 nodal
curve . , - $(S, \mathrm{Y})$ , $S-D$ $\mathrm{P}^{1}$
-2 , nodal curve .
$S-D$
, , -
, $S-D$ ”nodal curves” ” ”
.
, - (2) (\mbox{\boldmath $\alpha$}\in M
) $\{\alpha\}$ $\cross$ B . $S$ $\tilde{v}$ $\frac{\partial}{\partial t}$
, $S|_{\{\alpha\}\cross B_{R}}$ , $S|_{\{\alpha\}\cross B_{R}}$
$\tilde{v}|_{\{\alpha\}\mathrm{x}B_{R}}\in\Gamma(S|_{\{\alpha\}\cross B_{R}}, (-\log D|_{\{\alpha\}\cross B_{R}})\otimes \mathcal{O}_{\mathrm{S}|_{\{\alpha\}\cross \mathcal{B}_{R}}}(D|_{\{\alpha\}\cross B_{R}}))$
. (M , \mbox{\boldmath $\alpha$}\in M
) .
$\alpha$ , , $B_{R}:=\{\alpha\}\cross B_{R},$ $S:=S|_{\{\alpha\}\mathrm{x}B_{R}}$ , $D:=D|_{\{\alpha\}\mathrm{x}B_{R}}$ ,
$\tilde{v}:=\tilde{v}|_{\{\alpha\}\cross B_{R}}$ .
, , - $(S, \mathrm{Y})$







, $t\in B_{R}$ $S_{t}-D_{t}$ nodal curve $C$
, $t$ $U$ , $U$ Pl- $\mathrm{C}arrow U$ .
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1. $\iota$ : $\mathrm{C}arrow S-D$ .
$C$ $\mapsto$ $\mathrm{C}$ $\mathrm{c}arrow\iota$ $S-D|_{U}$
$\downarrow$ $\downarrow$ $\swarrow\pi$
$t$ $\in$ $U$




. , $\mathrm{I}_{C}$ $\mathrm{C}$ .
2.1 $\tilde{v}$ $\mathrm{C}$ $\tilde{v}|_{C}$
$\tilde{v}$ .
,
{ } $\Leftrightarrow$ $S-D$
$\cup$ $\cup$
{ } $\Leftrightarrow$ $\bigcup_{:\in\Lambda}C.\cdot$ :nodal curves
, , - nodal curve .
112
3nodal curves
, - nodal curve .
31([Sa-Te],[T]) - $(S, \mathrm{Y})$ , $S-D$ nodal curves ,
, . , , nodal curves
- .
$R(\mathrm{Y})$ $S-\mathrm{Y}_{red-}\mathrm{h}g)$ nodal curve $\emptyset ffi\ovalbox{\tt\small REJECT}$
$\tilde{D}_{4}$ $D_{4}$ , $(A_{1}, A_{1}, A_{1}, A_{1})$ , A3, $(A_{1}, A_{1}, A_{1})$ , $A_{2}$ , $(A_{1}, A_{1})$ , $A_{1}$
$\tilde{D}_{5}$ A3, $A_{2}$ , $(A_{1}, A_{1})$ , $A_{1}$
$\tilde{D}_{6}$ $(A_{1}, A_{1})$ , $A_{1}$
$\tilde{D}_{7}$ none
$\tilde{D}_{8}$ none




1: ” $R=\tilde{D}_{4}$ nodal curves $D_{4}$”, ” $R=\tilde{D}_{6}$ nodal curves
$(A_{1}, A_{1})$”
. , nodal curves $H^{2}(S, \mathrm{Z})$
( $\cross(-1)$ ) . , ,
$H^{2}(S, \mathrm{Z})$ 10, signature $(1, 9)$ . , $H^{2}(S, \mathrm{Z})$
$T:=\langle \mathrm{Y}_{i}|1\leq i\leq r-1\rangle_{\mathrm{Z}}\oplus\langle C_{j}\subset S-D|\mathrm{n}\mathrm{o}\mathrm{d}\mathrm{a}1\mathrm{c}\mathrm{u}\mathrm{r}\mathrm{v}\mathrm{e}\rangle_{\mathrm{Z}}\subset H^{2}(S, \mathrm{Z})$
. $\mathrm{Y}_{i}$ , $r$ , $m_{r}=1$ .
- , $\mathrm{Y}_{i}$ nodal curve . , ,
( $\langle \mathrm{Y}\rangle_{\mathrm{Z}}^{[perp]}$ in $H^{2}(S,$ $\mathrm{Z})$ ) $=E_{8}^{-}\oplus \mathrm{Z}\mathrm{Y}$
113
, , $T$ , $E_{8}$ , $\mathrm{Y}_{i}C_{j}$
. , , $E_{8}$
- $\langle \mathrm{Y}_{i}|1\leq i\leq r-1\rangle$ ’





, $\tilde{D}_{7}$ , $S-D$ nodal curve ;
( , $S-D$




1 , $H^{0}(S, _{S}(-\log D)\otimes N_{D})$
, ,
, $H_{D}^{1}(S,$ $\Theta s(-$
[STT] $)$ .
$T_{\alpha,t}(\{\alpha\}\cross B_{R})$ $\mathrm{c}arrow$ $T_{\alpha,t}(\mathcal{M}_{R}\cross B_{R})$
$l|$ $l|$
$0arrow$ $H^{0}(S, \Theta_{S}(-\log D)\otimes N_{D})$ $\llcornerarrow H^{1}(S, \Theta_{S}(-\log D))$ $arrow\phi$ $H^{\eta}\rfloor$
1 $||$
$0arrow$ $H_{D}^{1}(\Theta_{S}(-\log D))$ $arrow*H^{1}(S, \Theta_{S}(-\log D))$
$\underline{re}$: $f$
, nodal curves , generic $(S,$ $1$
$H_{D}^{1}(S, \Theta_{S}(-\log D))(\supset H^{0}(S, \Theta_{S}(-\log D)\otimes N_{D})$
$\mathrm{C}$ [ $\mathrm{S}\mathrm{a}$-Te],[T] ) .
2 :
- 2 , nodal curves
, - 2 $[]$
, ) ) .
2 ,
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4 nodal $\mathrm{c}\mathrm{u}\mathrm{r}\mathrm{v}\mathrm{e}\mathrm{s}_{\ovalbox{\tt\small REJECT}}$ ) ,




, $\tilde{E}_{6}$ - $(P_{IV})$ . , -
. 2 , - ( ) (2)





, $S-D$ , (cf. [MMT])
( , $S-D$ , $S$ ) . $S-D$
$S-D= \bigcup_{i=0}(U_{i}=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}\mathrm{C}[x_{i}, y_{i}, \kappa_{0}, \kappa_{\infty}]\simeq \mathrm{C}^{4})$
$\mathcal{M}_{\overline{E}_{6}}\downarrow$
$=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}\mathrm{C}[\kappa_{0}, \kappa_{\infty}]\simeq \mathrm{C}^{2}$ ,
$(\kappa_{0}, \kappa_{\infty})\in \mathcal{M}_{\overline{E}_{6}}$ $(S-D)_{(\kappa_{\mathrm{O}},\kappa_{\infty})}$
$(S-D)( \kappa_{0},\kappa_{\infty})=\bigcup_{i=0}^{3}(U_{i}=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}\mathrm{C}[x_{i}, y_{i}])$
, ,
$x_{0}=y_{1}(\kappa_{0}-x_{1}y_{1})$ , $y_{0}=\underline{1}$ ,
$x_{1}=y_{0}(\kappa_{0}-x_{0}y_{0})$ , $y_{1}= \frac{y_{1^{1}}}{y_{0}}$ ,




$x_{2}=x_{3}$ , $y_{2}=- \frac{1/2}{x_{3}^{3}}-\frac{t}{x_{3}^{2}}+\frac{2\kappa_{\infty}-\kappa_{0}+1}{x_{3}}+y_{3}$,




, $(S-D)_{(\kappa_{\mathrm{O}},\kappa_{\infty})}$ , $U_{0}$
$\{\frac{dx_{0}}{\frac{I_{y_{0}}^{t}}{dt}}$ $==$ $4x_{0}y_{0}-x_{0}^{2}-2tx_{0}-2\kappa_{0}-2y_{0}^{2}+2(x_{0}+t)y_{0}-\kappa_{\infty}$
.
, nodal curves .
$\kappa_{0}=0$ , $(0, \kappa_{\infty})\in \mathcal{M}_{\overline{E}_{6}}$ $(S-D)_{(0,\kappa_{\infty})}$ , $U_{0}\cap U_{1}$
$x_{0}=-x_{1}y_{1}^{2}$ , $y_{0}= \frac{1}{y_{1}}$









, $(0, 0)\in \mathcal{M}_{\tilde{E}_{6}}$ $(S_{(0,0)}, \mathcal{Y}_{(0,0)})$ $(S-D)_{(0,0)}$
nodal curves $C_{0},$ $C_{\infty}$ $A_{2}$ . ( ,
)
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, $C_{0},$ $C_{\infty}$ , $H^{2}(S_{(0,0)}, \mathrm{Z})$ $A_{2}$
$\langle C_{0}, C_{\infty}\rangle_{\mathrm{Z}}\subset H^{2}(S_{(0,0)}, \mathrm{Z})$
. ]– $\text{ }$ , $C_{0},$ $C_{\infty}$ , , $\mathcal{M}_{\overline{E}_{6}}$
$\{\kappa_{0}=0\},$ $\{\kappa_{\infty}=0\}$ .
, $C_{0}+C_{\infty}$ , ?
. , , .







, $x_{0}y_{0}-\kappa_{0}=0$ ( ) nodal curve
, $(\kappa_{0}, \kappa_{\infty})=(0,0)$ , , $x_{0}y_{0}=0$
$C_{0}+C_{\infty}$ .
, , , ( )








, $C_{0},$ $C_{\infty}$ $\{\kappa_{0}=0\},$ $\{\kappa_{\infty}=0\}$ ,
3 $\{\alpha_{0}=0\},$ $\{\alpha_{1}=0\},$ $\{\alpha_{2}=0\}$ 2
.




(12) , $U_{0}$ ,
$\{\frac{dx_{0}}{\frac{l_{y_{0}}^{t}}{dt}}$ $==$ $4x_{0}y_{0}-x_{0}^{2}-2tx_{0}-2y_{0}^{2}+2(x_{0}+t)y_{0}-\kappa_{\infty}$
. , nodal curve $x_{0}=0$ , ,




, $\kappa_{0}=0$ , (12) , $U_{0}$ $x_{0}=0$ (
$(S-D)(0,\kappa\infty)$ nodal curve $C_{0}$ ) , (14)
. ( , $\mathrm{r}_{\kappa_{0}}=0$ $x_{0}$ )
$\kappa_{\infty}=0$ :





, 2 $\mathrm{r}_{\mathrm{n}\mathrm{o}\mathrm{d}\mathrm{a}1}$ curves $x_{0}y_{0}-\kappa_{0}=0$
, $(\kappa_{0}, \kappa_{\infty})arrow(0,0)$ $x_{0}y_{0}=0$
, $C_{0}$ $C_{\infty}$ . ,
.
$\kappa_{0}-\kappa_{\infty}=0$ :
$x_{0}(t),$ $y_{0}(t)$ (12) . ,
$\frac{d}{dt}(x_{0}y_{0}-\kappa_{0})$ $=$ $\frac{dx_{0}}{dt}\frac{\partial}{\partial x_{0}}(x_{0}y_{0}-\kappa_{0})+\frac{dy_{0}}{dt}\frac{\partial}{\partial y_{0}}(x_{0}y_{0}-\kappa_{0})$
$=$ $(4x_{0}y_{0}-x_{0}^{2}-2tx_{0}-2\kappa_{0})y_{0}+(-2y_{0}^{2}+2(x_{0}+t)y_{0}-\kappa_{\infty})x_{0}$
$=$ $(x_{0}y_{0}-\kappa_{0})(2y_{0}+x_{0})$ .
, $\kappa_{0}-\kappa_{\infty}=0$ . , $x_{0}(t_{0})y_{0}(t_{0})-\kappa_{0}=0$
$x_{0}(t),$ $y_{0}(t)$ , $x_{0}(t)y_{0}(t)-\kappa_{0}\equiv 0$ . , $x_{0}y_{0}-\kappa_{0}$ $\kappa_{0}-\kappa_{\infty}=0$
. (12) $x_{0}y_{0}-\kappa_{0}=0$
$\frac{dx_{0}}{dt}$ $=$ $-x_{0}^{2}-2tx_{0}+2\kappa_{0}$ , (16)
$\frac{dy_{0}}{dt}$ $=$ $-2y_{0}^{2}+2ty_{0}+\kappa_{0}$ , (17)
, ,
.
, $\kappa_{0}=\kappa_{\infty}$ . ,
, ,
$\kappa_{0}=\kappa_{\infty}$ , $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}[x_{0},1/x_{0}]\simeq \mathrm{C}^{\cross}$ ( $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}[y_{0},1/y_{0}]$ )
$\{x_{0}y_{0}-\kappa_{0}=0\}$ .
$x_{0}$ ( $y_{0}$ ) (16) ( (17))
. , $x_{0}$ $y_{0}$ $x_{0}y_{0}-\kappa_{0}=0$ ,
(16) (17) . , .
, $\kappa_{0}=\kappa_{\infty}=0$ , (16) (17) ,
$\frac{dx_{0}}{dt}$ $=$ $-x_{0}^{2}-2tx_{0}$ , (18)
$\frac{dy_{0}}{dt}$ $=$ $-2y_{0}^{2}+2ty_{0}$ , (19)
. , $C=$ {x0y0=0}=C0+C . , $x_{0}(t)\equiv 0$
(18) , $C$ $C_{0}=\{x_{0}=0\}$ ,
$C_{0}$ $y_{0}$ (18) . , $y_{0}(t)\equiv 0$





$\{x_{0}y_{0}-\kappa_{0}=0\}$ ’ (16) (17) ”
, , ” (18) (19) ” .
. , nodal curves
, .
4.2
$\tilde{D}_{4}$ $\tilde{D}_{5}$ - . ( $\tilde{D}_{6}$
, nodal curve 2 , ,
) , [NTY] ,
$\alpha\dot{.}=0$ nodal curve
nodal curve . (nodal curve
nodal curve , Theorem
1([NTY]) . ) . , ,
, [MMT], [Shi-Ta] .
$\bullet$
$\tilde{D}_{4}$ $(P_{VI})$ $(\kappa_{0}, \kappa_{1}, \kappa_{t}, \kappa_{\infty})=(0,0,0,1)$ , $D_{4}$
lattice $\langle C_{0}, C_{1}, C_{t}, C_{\epsilon}\rangle$ .



























$\ovalbox{\tt\small REJECT}_{5}$ $(\ovalbox{\tt\small REJECT},)$ $(\kappa_{0}, \kappa,, \kappa_{\sim})\ovalbox{\tt\small REJECT}(0,$ $-1,$ $\mathfrak{h}$ , A3 lattice
( $C_{0},$ $C.,$ $C_{a}\rangle$ .
$i\triangleright-\triangleright$ $\mathrm{E}^{\backslash }\mathrm{F}$ffi nodal curve
$C_{0}$ $\kappa_{0}=0$ $x_{0}=0$
$C_{\epsilon}$ $\frac{1}{2}(-\kappa_{0}-\kappa_{t}-\kappa_{\infty})=0$ $y_{0}=0$
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